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Description 



fzid cimeromp::;^^^^^^ "^^'^^ ^^^^^^^^ 

wSr~°^^ ^^'^^"I"' ''^T"' ^'"P^*'*"'"^ are often utilized in cementing subterranean zones penetrated by 
of niorr^h ' ^^""^"^ compositions are used in primary well cementing operations whereby strings 

il o^r^oed Ifo thf"^ T T '^"^"'^'^ P^^*"^'"^ P^^^^'y ^^'"entillg. a cement compositi^ 
LrirThl f °* « of a pipe string dteposed 

Tub^antTairiZr^^^^^^^^^ 

weM Lore InrrnT t? t P^y"'°«"y ^"PP"'** ^"'^ Po^t'^"* *e pipe string in the 

well bore and bonds the exterior surfaces of the pipe string to the walls of the weii bore whereby the undesirable 
TfZT"-^' fomiations penetrated by the weii bore Is prevented. ^ ""desirable 

main^ In US^^t fT^ «cessh« hydrostatic pressure from unintentionally fracturing the zones or for- 
T^ZZ * ° ^^'"^ l-ghtweight. a foamed cement composition contains compressed gas which improves tJe 

awrty Of the ce,r,ent composrtion to maintain pressure and prevent the flow of fomTation flufd into andThrSjgh tj^ 

fZ^a'^rSseflSnSil"^^^^^^ 

eliles compositions are also advantageous because they have low fluid loss prop- 

S'!l2ud!li*'in"thr^"* compositions are utilized for cementing in deep hot subterranean zones, a set retarder must 
enilo Lr f composition to increase the pumping time of the composition and prevent premature tWck 

Sd nTonTfLn ^ T"* '° ^^'^ ^^^^^'^ ^^-i^h have herTtofoTe been 

fol,!! compositions include, but are not limited to. Ilgnosulfonates. sulfomethylated lignosul 
fonates. hydroxycarboxy acids, mixtures of sulfomethylated lignosulfonates and hydroxyckrboxy acids S add/ 
fn noTrltn '^^^'^^^^ the like. While the foregomg set rSa^er^Son wS^ 

disner^ '^'"^";.,^7P°f t^'^V not function well in foamed cement compositions because thrhave 

7h P'^°P^'*'f ^f'®" "sed in a foamed cement composition, a set retarder having dispersing properttes 

causes the cement slurry to be thin whfeh in turn causes the foam to be unstable and either breSTfianSS^ 

oled ^'"^ ^f'^^^'^- While carboxymethylhydroxyethylcellulose (CMHEC) has heretoforbren useH 

th T ^^iPos't'ons as a set retarder, the high concentrations of CMHEC required for high temperatures 
causes the foamed compositions to have undesirable high surface viscosities Temperatures 

5!!®^ J''! ''Tu^'L* invention provides an improved method of cementing in subterranean zones penetrated bv weii 

?or^ h K P~^'**^® ^ °f cementing in a subterranean zone penetrated by a ^1 

bore. wh«h method comprises placing a foamed cement composition into said subterranean zonr andlSowina^i 
composition to set into a solid mass, said composition comprising hydraulic cement, a non-dispersing set^arier 
rtT?ol JiH °' «9"f""o"ate. sugar acid and sulfonated lignin. sufficient water to for^i Tslur^ s« 
gas to foam said slurry, and a foaming and foam stabilizing surfactant mixture sunicieni 

^rf^iio"?^ '"^T*? ""^^f " ^"^ ''^'"^"^ compositions of the present invention is particulariy suitable for 

bo^rr^f HTh ^'T'^""" ^"^ P~''«'^"'-«« subterranean zones or fom,ations penetmt^Ty wel 

wh^h H T '^^"l compositions have improved properties in that they include a non-dispersing set retake 
which does not cause the foamed cement compositions to break or decrease in viscosity whereby theTnsirofThe 

3o:rp"oSK^^^^^^ 

zl^b7nT<^^l6 ^"^^''^ ^-S- ''^"''^ °^ t^'^ to""ation or 

^® l^^®" !f compositions useful in accordance with this invention are bascally comprised of a hv- 
f ^11 tT ' ^ """^^^^'^'''fl ^-^rised Of a mixture of a lignosulfonate. one or mor^Tugar adds and 

suri^^^m !?"'"' ^"'f'^'f t° « S'^fflcient gas to foam the slurry and a foaming and foam ^abiHzIng 

h!?I!!th ^.f ^T"^ Applkiation Serial No. 09/569,422. entitled Set Retarders For Foamed Cements filed of even date 

s:rarh:rirreX" 

?r.°.11? f y^''^*^ °! ^<irau\ic cements can be utilized in accordance with the present invention including those com- 
pnsed of calcum. aluminum, silteon, oxygen and/or sulfur which set and harden by reaction with w^er Kydraufc 
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cements include Portland cements, pozzolana cements, gypsum cements, high alumina content cements, silica ce- 
ments and high alkalinity cements. Portland cements or their equivalents are generally preferred for use in accordance 
with the present invention when perfonming cementing operations in subterranean zones penetrated by well bores. 
Portland cements of the types defined and described In API Specification For Materials And Testing For Welt Cements . 
API Specification 10, 5**^ Edition, dated July 1 , 1990 of the American Petroleum Institute are particularly suitable. Pre- 
ferred API Portland cements include classes A, B, C, G and H, with API classes G and H being more preferred, and 
class G being the most preferred. 

[0012] The non-dispersing set retarder utilized in accordance with this invention is a mixture of a lignosutfonate, one 
or more sugar acids and a sulfonated llgnin. The lignosulfonate is a metallic sulfonate salt made from the llgnin of 
sulfite pulp-mill liquors. The specific lignosutfonate which is preferred for use in accordance with this invention is a 
hardwood lignosutfonate having a sulfur content of about 6% by weight and an average molecular weight of about 
9,700 daltons. The one or more sugar acids in the mixture are preferably derived from xylose. The sulfonated lignin in 
the mixture is preferably a sulfonated kraft lignin, I.e., a lignin produced in the kraft process. The sulfonated kraft lignin 
preferably has an organic sulfur content of about 3.8% by weight and an average molecular weight of about 60,000 
daltons. The non-dispersing set retarder is preferably comprised of a mixture of about 59 parts by weight lignosutfonate. 
about 11 parts by weight sugar acid and about 30 parts by weight sulfonated lignin. 

[0013] As will be understood by those skilled In the art. the amount of the non-dispersing set retarder included in the 
foamed cement compositions of this invention can vary depending upon the temperature and the particular pumping 
time required. Generally, the non-dispersing set retarder is present in a foamed cement composition of this Invention 
in an amount in the range of from about 0.05% to about 2.76% by weight of hydraulic cement in the composition. 
[0014] The water utilized to form the foamed cement compositions of this invention can be fresh water or salt water. 
The temi "salt water" Is used herein to mean unsaturated salt solutions and saturated salt solutions including brines 
and seawater. The water is Included In the foamed cement compositions in an amount sufficient to slurry the hydraulic 
cement. Generally, the water is present In the foamed cement compositions In an amount In the range of from about 
30% to about 60% by weight of hydraulic cement therein. 

[0015] The gas utilized for foaming the cement slurry can be air or nitrogen, with nitrogen being preferred. The gas 
is present in an amount sufficient to foam the slurry, generally in an amount in the range of from about 5% to about 
60% by volume of the slurry. 

[0016] A variety of foaming and foam stabilizing surfactants can be utilized in accordance with the present Invention. 
A preferred mixture of such surfactants is described in U.S. Patent No. 5.897,699 issued to Chatterji et al. on April 27, 
1999 which is incorporated herein by reference. The patent discloses an aqueous solution of a mixture of an alpha- 
otefinic sulfonate and a cocoylamldopropyl betaine. 

[001 7] A particularly preferred foaming and foam stabilizing surfactant mixture for use In accordance with the present 
invention Is comprised of an ethoxylated alcohol ether sulfate of the formula H(CH2)a(OC2H4)bOS03NH4+ wherein a 
is an integer in the range of from about 6 to about 1 0 and b is an integer in the range of from about 3 to about 1 0, an 
alkyi or alkene amidopropylbetalne having the fonnula R-CONHCH2CH2CH2N'^(CH3)2CH2C02' wherein R is a radteal 
selected from the group of decyl. cocoyi, lauryt, cetyl and oleyl and an alkyI or alkene amidopropyldlmethylamineoxide 
having the formula R-CONHCH2CH2CH2N-^(CH3)20- wherein R is a radical selected from the group of decyl, cocoyi, 
lauryl, cetyl and oleyl. 

[0018] The ethoxylated alcohol ether sulfate is generally present in the above described mixture in an amount in the 
range of from about 60 to 64 parts by weight. The aikyi or alkene amidopropylbetalne is generally present in the mixture 
in an amount in the range of from about 30 to about 33 parts by weight and the alkyI or alkene amidopropyldlmethyl- 
amineoxide is generally present In the additive in an amount in the range of from about 3 to about 10 parts by weight. 
In order to make the surfactant mixture more easily comblnabte with the cement slurry, water can be combined with 
the mixture in an amount sufficient to dissolve the surfactants. 

[0019] The most preferred foaming and foam stabilizing surfactant mixture of the type described above for use In 
accordance with this Invention is conrprised of an ethoxylated alcohol ether sulfate wherein a in the formula set forth 
above is an Integer in the range of from 6 to 10 and the ethoxylated alcohol ether sulfate is present in the surfactant 
mixture in an amount of about 63.3 parts by weight; the alkyI or alkene amidopropyl-betaine is cocoylamidopropyl- 
betaine and is present in the mixture in an amount of about 31 .7 parts by weight and the alkyI or alkene amidopropyld- 
imethylamineoxide is cocoylamidopropyldlmethylamineoxide and Is present in an amount of about 5 parts by weight. 
[0020] The foaming and foam stabilizing surfactant mixture is generally included In the foamed cement composition 
of this invention In an amount in the range of from about 1% to about 5% by volume of water in the cement slurry, 
preferably in an amount of from about 1% to about 2.5%. 

[0021 ] A particulariy preferred foamed cement composition for use in accordance with this Invention is comprised of 
Portland cement, a non-dispersing set retarder comprised of a mixture of about 59 parts by weight hardwood lignosul- 
fonate, about 1 1 parts by weight xylose sugar acid and about 30 parts by weight sulfonated kraft lignin, sufficient water 
to forni a sluny, sufftelent nitrogen to foam the slurry and a foaming and foam stabilizing surfactant mixture present in 
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mn^ir,°"^?""'^'®"^ formation of the foam and stabilize the foamed cement composition 

[0022] The non-dispersing set retarder is preferably included in the above described foamed cement composition in 

n^^Cr T^Z °' "^"^ ° '° ^■^'^ °' tf'^rein. The wateruse! is 

Tl^^^^f ^" *" ^^5% to about 55% by weight of hydraulic 

toTou, pn% L ■ . " ^'^'^'^'"y P'^"^"' '^^"'PosWo" 'n an amount In the range of from about 1 0% 

toabout20%byvolumeofthecomposition.Thefoamlngandfoamste^^^^ 

nr^lT^ T ^" °' P«rt« by weight of the mixture, cocylamido- 

promrtoetaine present .n an amount of about 31 .7 parts by weight of the mixture and cocoylamidopropyldim?thylam° 

m«rture ,s preferably present m the foamed cement composition in an amount In the range of from about 1 % to abou 
^.o /b Dy volume of water therein. 

[0023J A preferred method of the present Invention for cementing in a subterranean zone penetrated by a well bore 
™«Zf r f"? ^ composition into the subterranean zone, and allowing the foamed cement 

^t3!r V I T ^ ^^'^ '^°'"P°«'«°" being comprised of Portland cement, a non-dispereing set 

retarrler comprised of a mixture of 59 parts by weight hardwood lignosulfonate, 11 parts by weight xylose suaar a^S 

1th? T^?' r '^^'^ P^"^""' ^" fro- about o'l oirabo^TsC 

Tn^a foi,^^lTnL^««^T ^o'^of water to foam a sluny, sufficient nitrogen to foam the slurry 

and a foamir^ and foam stabilizing surfactant mixture comprised of an ethoxylated alcohol ether sulfate present in an 
Tr^^Sl ItSf ''^'^ °' '^'>-°y'a'^idopropylbetaine present in an amount of abo^ 31 ? 

^ ^"'^ cocylamidopropyldimethylamineoxide present in an amount of about 5 parts bv 

weightofthe mixture, thefoamingandfoamstabilizingsurfactantmixture being present in thecompositlon in an am^ 
in the range of from about 1% to about 2.5% by volume of water therein "on m an amount 

S2^J J are^tlen/"'^^^'' ^"'^ compositions of this invention, the following 

Example 1 

The Apparatus Utilized 

^^ILrrT^'^^^'^^Tf ^ ^'""y ^ at"iospheric pressure In the laboratory requires a 2-step mixing 

KaSnn bLdlr '^"'^"'.^'''"y ^he foaming and foam stabilizing surfactant mixture Is fiS mixed in a stendar? 

n !^ i . "P^'^'^r'^"' °* '^"^ ^'""y ^o^^'^S and foam stabilizing surfactant mixtu" 

!J^Z T ! multl-bladed sealable mixing container that has a known volume The welghtTthe 

S«ns J^wH ' ^^^'^"'^ '^''^'"^ ^'^at will result in the final foamed cement slZ 

fs then sub!:Jt^?T "'•'^ " '"""^""^'^ ^° «" ^««'«ble mixing container. The cemen slu^ 

lie nrlun^f. ^""^^"2 ^"^'^ ^'^^ ''^«'°P«'* ^y the mixer until the foamed cemert 

SlTt^n thl '^'"P'f^'y ^'"^ the mixing container. For the cement slurry to be considered for a foamed cement 
tff ^ndln i l"^ ^"""^'^ *° completely fill the mixing container in 15 seconds or less. When 

Se!Sron«!^ -JT ■ ^^'"^""^ '^^"^ ^'"^'V <^a" then be cured and tested for compressive strength and stability 
indications at atmospheric pressure and temperatures less than approximately 82»C (1 80»F) 
«nuS« tl"^ P^^Pf'ation Of a foamed cement slurry for curing at temperatures above approximately 82»C (180»R 
MAcTAn I '"ft'^' ^^"'P"'^"'- "^^ an instrument Icnown as a Multiple Analysis Cement Slurry Analyze 
is shSrl f T ?! ^ '^^ber of a known volume wherein the sl^r^ 

InH h f H li'" '"'^'^ ^"^'^ ^^alable chamber can be pressurized with nitroZ 

TlXSnl^JTT """^ ""^?"' ""'^ ^^^'^'''^'^^ '"'^"^a prepared in a stenda" 

2-lrtre Wanng blender having a single mixing blade. A weighed amount of the slurry is placed in the chamber of the 

mil ? . r " ^^^'^'^ ^''^ P^'*'"^ ^'ACS Analyzer chamber is roteted at approx- 

l«nl~ th ® *^ X 1 06 N/hi2 (1 ,000 psi) nitrogen pressure applied to the cement slurry wTh 

t^! ho«^m hi . ? "T^^" '"■^"""'^ maintained on the foamed slurry. After reaching a temperature equaUo 
1 mS«M f ""^ temperature (BHCT), stirring is continued for 1 hour. The slurry is men transferred through 

the slu^lTrt T".K^ "^"^ '""V^^ P^^'^^*^ aVthe same pressure to which 

Ire tl^r^r ^ ™^ '^^^ '^^'"^"^ ^'""y transferred to the curSng cells, the ceS 

riTpJ^ n »'^'^"""g temperature which is nomially the bottom hole static temperature (BHST). Upon curing for a 
selected period of time, the nitrogen pressure is slowly released from the curing cells and the se foamed ^ent is 
st!ri^i°'" "^"^'"^ compressive strength. The stability of the cu^rar^eTTemlm 
Slurry specimens was detemiined by observing the density variation of the specimens fL, the tops to t^e bottoms o 
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the specimens. 

Test Procedure and Results 

5 [0027] A mixture of Portland Class H cement and finely ground crystalline silica In an amount of 35% by weight of 
the cement was mixed with water to form a cenient slurry containing water in an amount of 54.23% by weight of the 
Portland cement In the slurry. A surfactant mixture comprised of ethoxylated alcohol ether sulfate, cocoylamidopropyl- 
betaine and cocoylamidopropylamineoxide was combined with the cement slurry In an amount of 1 % by volume of the 
water in the slurry. The slurry was divided into test samples and various amounts of the non-dispersing set retarder of 

10 this Invention were added to the test samples. The test samples were then foamed to densities of 1 .9 x 1 0^ kg/m^ (1 5.9 
pounds per gallon) and tested for thickening times in accordance with the API Specification 10 mentioned above at 
various temperatures. The results of these tests are given in Table I below. 



TABLE I 



Foamed Cement Composition Thickening Times 


Test Sample 
No. 


Temperature, 


Amount of Non-Dispersing Retarding Agent 
lUsed, % by Weight of Cement 


Thickening Time, hr: 
min 


OC 




1 


66 


(150) 


0.1 


3:12 


2 


93 


(200) 


0.2 


3:31 


3 


93 


(200) 


0.3 


5:48 


4 


121 


(250) 


1.0 


2:53 


5 


121 


(250) 


1.125 


3:34 


6 


121 


(250) 


1.2 


4:07 


7 


121 


(250) 


1.25 


7:40 


8 


135 


(275) 


1.5 


2:00 


9 


135 


(275) 


1.75 


2:32 


10 


135 


(275) 


2.0 


2:49 


11 


135 


(275) 


2.25 


4:00 


12 


135 


(275) 


2.5 


6:48 



Mixture of 59 parts by weight of hardwood HgnosulTonate, 11 parts by weight xylose sugar acid and 30 parts by weight sulfonated kraft Ignln. 



40 [0028] From Table t. it can be seen that the non-dispersing set retarder of this invention functioned very well. 
Example 2 

[0029] A number of non-foamed cement slurry test samples produced In Example 1 were cured at various temper- 
45 atures and tested for 12 hour and 24 hour compressive strengths as well as for crushed strength using an Ultrasonic 
Cement Analyzer. The results of these tests are set forth In Table II. 



TABLE II 



SO 


Compressive Strength Tests 


Test 
Sample 
No. 


Temperature 


Compressive Strength 
After 12 Hrs, 


Compressive Strength 
After 24 Hrs, 


Crushed Strength, 


55 




•c 


rF) 


Wrn^x 
10-7 


(psi) 


10-7 


(psi) 


N/m2x 
10-7 


(psi) 




1 


107 


(225) 


0.83 


(1209) 


1.19 


(1727) 


2.12 


(3070) 
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TABLE II (continued) 



Compressive Strength Tests 



Test 
Sample 
No. 


Tempi 


srature 


Compressive Strength 
After 12 Hrs, 


Compressive Strength 
After 24 Hrs, 


Crushed Strength, 


•c 


(•F) 


N/m^x 
10-7 


(psi) 


N/m2x 
10-7 


(P8i) 


N/m2x 
10-7 


(psi) 


3 


117 


(243) 


1.03 


(1500) 


1.43 


(2074) 


2.54 


(3680) 




159 


(318) 


1.93 


(2800) 


2.44 


(3546) 


5.00 


(7250) 




166 


(330) 


1.91 


(2777) 


2.06 


(2990) 


6.26 


(7630) 



[00301 From Table 1 1, it can be seen that the non-foamed cement slurries tested had good compressive strengths. 
Example 3 

[00311 To a first test sample of the non-foamed cement/crystalline silica slurry described in Example 1 the non- 
dispersing set retarder of this invention was added in an amount of 1% by weight of Portland cement In the slurry To 
a second test sample of the non-foamed cement/crystalline silica slurry of Example 1. a dispersing sulfomethylated 
lignin set retarder was added in an amount of 0.3% by weight of Portland cement in the slurry. The two test samples 
ZlZ^T^ft ^"'t"* *° densities of 1 .3 x Kfikg/mfi (1 1 .2 pounds per gallon) and allowed to set at 60»C 

(1 40 F) for 24 hours. The densities of the set foamed cement samples were then determined. The results of these test 
are shown In Table III below. 



TABLE III 



Foame 


d Cement Slurry Properties with Dispersing And Non-Dispersing Set Retarders 


Test Cement 
Composition 
Sample 


Cement S 
Densit 


lurry 
^> 


Foamed Cement Slurry 
Density, 


Density of Set Foamed Cement 
Slurry, 


kgMi3x10-3 


(lb/ 
gal) 


kg/m3x10-3 


(lb/gal) 


kg/m3 X 10-3 


(lb/gal) 


First 


1.9 


(15.9) 


1.3 


(11.2) 


1.3 


(11.2) 


Second 


1.9 


(15.9) 


1.3 


(11,2) 


1.8 


(15.0) 



[00321 From Table III, it can be seen that the cement composition containing the non-dispersing set retarder of this 
iTretard^ did not'*^ '°* "^"^"^ '^"''"^ ^^"'"^ """"'^ composition containing the dispersing 

Example 4 

[00331 A cement slurry was prepared comprised of Portland Class H cement, finely ground crystalline silica in an 
amount of 30% by weight of the Portland cement, amorphous silica in an amount of 15% by weight of the Portland 
cement, hydroxypropylguar gum with a M.S. of 0.6 in an amount of 0.4% by weight of the Portland cement water in 
an aniou.it of 53% by weight of the Portland cement, and a foaming and foam stabilizing surfactant mixture cbmprised 
of ethoxylated alcohol ether sulfate, cocoylamidopropylbetalne and cocoylamidopropylafnineoxide in an amount of 2% 
by volume of water in the slurry. 

(00341 To a first test sample of the cement slurry, the non-dispersing set retarder of the present invention was added 
in an amount of 1 .2% by weight of the Portland cement. To a second test portion of the cement slurry, a dispersing set 
retarder comprised of an aqueous solution of tartaric acid was added in an amount of 3.2% by weight of the Portland 
cement along wrth an aqueous solution of a dispersing set retarder comprised of a copolymer of acrylic acid and 
2-acrylamido-2-methylpropane sulfonic acid in an amount of 1 % by weight of the Portland cement. The first and second 
test cement sluny samples were foamed under temperatures and pressures according to the following schedule- the 
foamed cement siuny samples were heated from 27»C (80-F) to 121 -C (250»F) in 1 hour, held at 121»C (250«F) for 
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1 hour, transferred and cured at 159*C (318**F) for 24 hours, all at 6.89 x 10® N/m^ (1,000 psi). After setting, the set 
foamed cement compositions were tested for top, middle and bottom densities. The results of these tests are set forth 
in Table IV below. 

TABLE IV 



Foamed Cement Slurry Properties With Dispersing And Non-Dispersing Properties 


Test 
Cement 
Compositio 
n Sample 


Cement Slurry 
Density, 


Foamed Cement S lu rry 
Density 


Density of Set Foamed Cement Slurry, 


kg/m^ X 
10-3 


(lb/gal) 


Icg/m^x 
10-3 


(lb/gal) 


kg/hn3x10-3 


(lb/gal) 














Top 


Middle 


Bottom 


First 


1.93 


(16.14) 


1.45 


(12.1) 


1.44 (11.98) 


1.49 (12.45) 


1.53 (12.79) 


Second 


1.92 


(15.99) 


1.53 


(12.8) 


1.34 (11.18) 


1.52(12.66) 


1.57 (13.08) 



15 



20 



25 



[0035] From Table IV, it can be seen that the first sample of the foamed cement composition containing the non- 
dispersing set retarder of this invention was considerably more stable than the second sample of the foamed cement 
composition containing prior art dispersing set retarders. 

[0036] Thus, the present invention is well adapted to carry out the objects and attain the ends and advantages 
mentioned as well as those inherent therein. 



Claims 

1. A method of cementing in a subterranean zone penetrated by a well bore, which method comprises placing a 
foamed cement composition into said subterranean zone, and allowing the composition to set into a solid mass, 
said composition comprising hydraulic cement, a non-dispersing set retarder comprised of a mixture of lignosul- 
fonate, sugar acid and sulfonated lignin, sufficient water to form a slurry, sufficient gas to foam said slurry, and a 
foaming and foam stabilizing surfactant mixture. 

^ 2. A method according to claim 1 , wherein said lignosulfonate in said non-dispersing set retarder is hardwood ligno- 
suifonate having a sulfur content of substantially 6% by weight and an average molecular weight of substantially 
9.700 daltons. 



40 



3. A method according to claim 1 or 2, wherein said sugar acid in said non-dispersing set retarder is xylose sugar acid. 

4. A method according to claim 1 , 2 or 3, wherein said sulfonated lignin in said non -dispersing set retarder is sulfonated 
l(raft lignin having an organic sulfur content of substantially 3.8% by weight and an average molecular weight of 
substantially 60,000 daltons. 



45 



so 



5. A method according to any of claims 1 to 4, wherein said non-dispersing set retarder is connprised of a mixture of 
59 parts by weight lignosulfonate, 11 parts by weight sugar acid and 30 parts by weight sulfonated lignin. 

6. A method according to any of claims 1 to 5, wherein said non-dispersing set retarder is present in said composition 
In an amount in the range of from 0.05% to 2.75% by weight of hydraulic cement in said composition. 

7. A method according to any of claims 1 to 6, wherein said hydraulic cement In sard composition is Portland cement, 
slag cement, pozzolana cement, gypsum cement, high alumina content cement or a high aiicallnity cement 



8. A method according to any of claims 1 to 7, wherein said water in said composition is fresh water, an unsaturated 
salt solution or a saturated salt solution, and wherein said water is preferably present in said composition in an 
amount of from 30% to 60% by weight of hydraulic cement in said composition. 



9. A method according to any of claims 1 to 8, wherein said gas in said composition is air or nitrogen, and wherein 
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said gas is preferably present in said composition in an amount of from 5% to 60% by volume of said composition. 

10. A method according to any of claims 1 to 9. wherein said foaming and foam stabilizing surfactant mixture in said 
composition is comprised of an ethoxylated alcohol ether sulfate present in an amount of about 63 3 parts bv 
welgw, cocoylamldopropylbetalne present In an amount of about 31.7 parts by weight and cocoylamidopropyl- 
dimethylam(ne-ox.de present in an amount of about 5 parts by weight, and wherein said foaming and foam stabi- 
lizing surfactant mixture is present in said composiUon in an amount of from 1 % to 5% by volume of water therein 
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